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Introduction

Restoringdegradedecosystemsis a majornewfocusof researchand
practice,particularly within federalagencies.Clarion callswithin the lastde-
cadeto restore,rejuvenateor rehabilitatedegradedterrestrialandaquaticsys-
tems(e.g., Cairns1988, 1995,NationalResearchCouncil 1992)havebeenan-
sweredby redirectionof agencyeffort andby proposedincreasesin federal
fundingfor restorationprograms.Nevertheless,thescientificbasisforecologi-
cal restorationis thin andmuchdiscourserestson emotion:ancLrnytb.AsCairns
hasstated(1995:7) “restorationwasan aspirationand ... rehabilitationwasan
achievablegoal.”

Ecologicalrestorationis generallyacceptedasthereestablishmentof
naturalecologicalprocessesthat producecertaindynamicecosystemproperties
of structure,functionandprocesses.But restoreto what?Themostfrequently
usedconceptualmodelfortherestorationprocessis the-shiftofconditionsfrom
somecurrent(degraded)dynamicstateto somepastdynamicstate,generally
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thatpresumedto haveoccurredprior to Europeansettlement.We find an alter-
nativeconceptualmodelmorehelpful,thatoftheself-renewal—rehabilitation—
restorationcontinuum(Maini 1992,WalkerandBoyer1993,StanturfandMead-
ows1996).In thism6del, thestateoftheforestecosystemcanrangefrom“natu-
ral” to “degraded”andcanbe affectedby reversibleor irreversiblechanges.As
theforestmovesfrom a naturalto adegradedstate,theability of amanagerto
preventirreversiblechangesdecreases,andthe costof interventionincreases
non-linearly.Theneedfor restoration presumesa lossof ecosystemfunction,
for example,by clearing of the forest and conversionto agriculture (Stanturf et
al. 1995).A continuum model avoids theproblem of precisely specifying an
endpoint for restoration, and offers a context for landowners with management
objectivesother than preservationto contribute to ecosystemrestoration.

Restoration of the myriad communities ofbottomland hardwoods and
the diversecommunitiesof longleafpine is the subject ofintense interest in the
southern United States.In this paper, we examinesomecommonmyths about
restorationoftheseforest ecosystemsfrom theperspectiveofacontinuumirnodei.
Thepotentialfor restorationofbottomlandhardwoodecosystemsto theLower
MississippiRiverValley hasbarelybeentapped.If currentfunding levelsare
maintained,closeto 200,000hectarescouldbe restoredover thenextdecade.
The bulk of thiswill be on privatelandenrolledin theWetlandsReservePro-
gram(WRP), a federal incentiveprogram(Shepard1995). In contrastto for-
estedwetlands,themajorblocksof remaininglongleafpineecosystemsareon
public lands,andrestorationactivities are plannedor underwayon many of
theselands acrossthe South. Private landowners, however, can be voluntary
partners in conserving theseecosystemsin a mixed ownership mosaic. Much
researchis in progressto sharpenourunderstandingoftheeconomicaswell as
the ecologicalvaluesof longleafpineand bottomlandhardwoodecosystems.

The Restoration Context

BottomlandHardwoodRestoration
Thedominantgoalofbottomlandhardwoodrestorationprograms,both

on public andprivateland,hasbeento createwildlife habitat. In 1987, theU.S.
FishandWildlife Servicebeganan aggressiverestorationprogramdirectedat
wildlife refugeson public landsbut also including privateland.TheCorpsof
Engineerscontinuesto constructflood-controlanddrainagestructuresbut must-
nowmitigatewetlandlossesthroughrestorationon othersites.Theirmitigation
programsaregearedtowardoffsettinglossesof fisheriesandwildlife habitat.
On privateforestland,mostlandownerscite wildlife habitatasa majorbenefit
ofownership.The federalConservationReserveProgram(CRP)beganin 1985
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to subsidizeestablishingpermanentcoveron erosiveandotherfragile private
landsuchaswetlands,in orderto improvewaterquality.Wildlife habitatcre-
ation and waterquality improvementare goalsof theWetlandsReservePro-
gram (WRP). New programssuch as the Wildlife Habitat Improvement Pro-
gram(WHIP) andtheEnvironmentalQuality IncentivesProgram(EQIP)have
similaremphases.

The strategiesusedto restorebottomlandhardwoodecosystemscover
a spectrum,ranging from extensiveto intensive.An extensivestrategy has been
pursued on public land. It is to seekthe lowestcostper acreand usually involves
widely spacedplantingsofheavy-seededspeciesofvalueto wildlife for hardmast.
This is accomplishedusing bare-root seedlingsor direct-seedingacorns.The
idea is to establishthoseheavy-seededspeciessuchasthe oaks that are hardest
to establish.These speciesprovide hardmast, and the managerthen relies on
natural invasion through wind and water dispersal oflight-seededspecies.The
light-seededspeciesare needednot only to provide diversity, but also to fill in
the spacebetweenthe oaks in order to occupy the site fully.

More intensivestrategiesareavailablethat aremorecostlybutprovide
benefitsquicker.Usingan intensiveapproach,a managerestablishesa closed
canopyforestsooner,anddirectly intervenesto shapethestructureandcompo-
sition of the future stand.This also providesthe potential for income to the
landowner.Intensivestrategiesinvolve planting more seedlingsper acre,or
employing moreintensivesitepreparationor subsequentweedcontrol thanis
allowedunderWRP (Stanturfet al. in press).Evenmoreintensiveapproaches
involve establishingmultispeciesstands,includinginterplantingafast-growing
speciessuch as cottonwood (Populus deltoides) as a nurse crop for Nuttall oak
(Quercus Nuttallii) (Schweitzeret al. 1997, Stanturf and Shepard 1995,Twedt
andPortwood1997).

LongleafPine Restoration
Longleafpineecosystemsonceoccupiedmorethan90-million acresin

the lower CoastalPlain from Virginia to easternTexas.Fire maintainedopen
standsofmaturelongleafpine(Pinus palustris) andbiologicallyrich understo-
nes.Thedepletionofthe longleafecosystembeganwith large-scaleharvesting
in the late 1 880sandearly I 900sthatdepletedseedsourcesfor naturalregen-
eration.Thefrequentfires that reducedcompetingvegetationandcontrolled
brown-spotneedleblight, a damagingfoliar disease,wasexcludedfrom many
standsby themiddleof this century.This hasallowedloblolly pine (P. Taeda)
andotherspeciesmoreaggressivethanlongleafpineto replaceit acrossmostof
its range.
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In thepast,survivalof plantedlongleafstockwasgenerallypoor.Ad-
vancesin regenerationtechnologyhavegreatly increasedsurvival (Barnettet
al. 1990).Thedelay in stemelongationthat characterizesthis species(called
thegrassstage)keepsestablishedseedlingsatastagewheretheyarevery sus-
ceptibleto competition.Fire is theecologicaltool for controlling competing
vegetationandfavoring longleafpine,andmustplay a role in restoration.Fre-
quentuseoffire may hasten initiation ofheightgrowth and will reducecompet-
ing vegetation,therebystimulatinggrowthanddevelopmentofthebiologically
diverse,fire-adaptedunderstory socharacteristicof this ecosystem.

RestorationMyths

Myth 1: ReforestationEqualsRestoration
All restorationgoalscanbe simplified into one immediategoal: to re-

establishthedominanttreeoverstory,whetherclosedcanopybottomlandhard-
woods or open standsof longleafpine.Although someargue that this is incom-
pleterestoration,it is anecessaryandcostly first step.Despiteall thatweknow
aboutestablishingthesedominanttreespecies,still therearefrequentfailuies,
andwe needtechniquesforsiteswhereourstandardprescriptionsdo not work.
Nevertheless,we know relatively little aboutestablishingunderstQryspecies
(WalkerandBoyer 1993)andevenlessaboutnon-vegetativecomponentsor the
impactof restorationon soil quality (Schoenholtzet al. 1997).

Reforestation,however,doesnotequalrestoration.Thegoalofrestora-
tion is broader than simply establishinga tree canopyofa few selectedspecies.
Functional reestablishmentof the natural systemis the ideal, even if we must
recognizetheimpracticalityofthisgoal(KuslerandKentula 1990).Fortunately,
asCairns (1986)suggested,most functional attributesarecorrelatedto vegeta-
tion structureandcomposition.Which bringsusbackto thequestion,restora-
tion to what standard?

Restorationguidelinesgenerallyrecommendidentifying older,relatively
undisturbedstandsasthecriteriafor successfulrestoration.Referencesitesfor
bottomlandhardwoodsmayhavehydroperiodsalteredby thesamehydrologic
alterationsthatcontributedto thedegradationofthesiteto berestored.Hydro~
logic modificationsandnaturalsuccessioncontinueto influencespeciescam-
positionandbiological diversity,primaryproductivity,andtheultimatesuccess
ofrestorationefforts.Theinteractionofsuccessionandhydroperiodundernatural
conditions is dynamicandcomplex.Whenone or both havebeenalteredby
humanintervention,however,thepresentconditionof areferencesitemaynot
be an appropriategoal for the futureconditionof a restorationsite (Stanturfet
al. 1995).
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Thecontinuummodel avoidsthedifficulty of setting a singlepoint in
time asthestandardby which wejudgesuccessor failure. If we acceptthat a
rangeof standconditionsis within theacceptedtolerances,wecanallow suc-
cessionandfuturemanagementinterventionto shapestandstructureandcom-
positionalong a trajectorytoward an acceptableendpoint(Mitsch andWilson
1996).

Myth 2: TheSameStrategyWorkson All Ownerships
Restorationof public land in the lower MississippiValley relies on na-

tive speciesplanted mostly in single-speciesplantations of oak at wide spacing,
to allow natural invasionof other species.Sites that do not flood frequently or
are more than 100 metersfrom existing seedsourcesmay not seedin success-
fully (Allen 1990).We question the appropriatenessof this extensivestrategy
for private land on two counts.First, a more intensiveapproach would provide a
morediversestandand landscapequicker.Second,theextensiveapproachis
inappropriateif thelandownerwantsto producetimber.The stockingthatre-
sultsfrom federalcostshareprograms,which areadministeredusingtheexten-
sive strategyaspracticedon public land, will not be sufficient to support a
commercialpulpwoodthinning evenatage20 or30 (J.C.Goelz,USDA Forest
Service,personalcommunication:1996).

Evenon public land,theextensiveapproachcanbe challenged.Wild-
life managersbelievethe low-cost,extensivestrategydescribedabovewill meet
their objectives(Hayneset al. 1993). Managerswill havefew opportunities,
however, for manipulating these understocked stands in the future to further
enhancewildlife habitat. Even when natural invasion successfully increases
stocking,it takes20 or more yearsto developa closedforest (Allen 1990).
During that interval,significantopportunitieswill be missedto providehabitat
for Neotropicalmigratorybirds (Twedt andPortwood1997)andotherwildlife
(Wesleyetal. 1981).

Myth 3: EcologicalandEconomicValuesAreIncompatible
Ecologicalandeconomicgoalsarenot mutuallyexclusive.Rathera

“win-win” situationis possible,especiallyon NIPF, wherelandownersareusu-
ally not interestedin maximizingcommodityoutputs.A relatedmyth is that
NJPFownersarenot interestedin restoration.It maybe truethat many land-
ownerscannotafford expensiverestorationcostswithouta promiseof future
financial returns.Underthecontinuummodel,objectivesotherthanpreserva-
tion are allowed,and NIPF ownerscan play an importantrole in ecological
restoration.
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Evenif a landowneromitsfinancialreturnasasecondaryobjective-and
primarily desiresto benefitwildlife, theeasiestway to createthedesiredhabitat
maybe to thin ayoung stand.Thesaleofthethinning couldhelp to offset the
costofimproving habitat, easingthe financial burden of managementfor wild-
life. This might makethedifferencein someownershipswhether the stand is
thinned at all, especiallyon public landwhere appropriationsfor management
are shrinking.

We believethe more intensivestrategy for restoring bottomiand hard-
woodswill have multiple ecologicaland economicbenefits.In addition to pro-
viding future incomefrom pulpwood harvests,natural successionand invasion
by other specieswill be acceleratedsimply by having a closedcanopy forest
sooner.This will be moreattractive to bird and mammal vectorsofheavyseeds
aswell aslight seeds.If aclosedcanopystand is establishedsooner,other wet-
land functions will be restored to levelstypical ofa closedforest, rather than an
openfield of soybeans.Future options to manipulate stand structure-abound. In
the cottonwoodand Nuttall oak interplanting, wehave the option to harvest all
thecottonwoodat age10 in thesummer(in orderto reducecoppiceregrowth,
therebycompletelyreleasingthe8-year-oldoak stand);harvestin thewinter
andencourageanother10-yearcottonwoodpulpwoodrotationfromcoppice;or
partiallyharvestthecottonwoodatage10, retainingafew individualsfor future
sawlogor dentrees.For mostNIPE owners,thecottonwoodstand-will be an
interim stepalong a path toward a naturally self-renewingbottomlandhard-
wood forest.
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